Theobroma cacao L. (2 n = 2 x = 20) is a Sterculiaceae native from central and south America. Three main genetic groups may be distinguished: Criollo, Forastero and their hybrid form, Trinitario.
Molecular markers, mainly restriction fragment length polymorphisms (RFLP) and random amplified polymorphic DNA (RAPD) have been applied to evaluate genetic resources and refine T. cacao classification (Laurent et al . 1993; N'Goran et al . 1994) . Several hypotheses were advanced for the origin of the Criollo group, the first domesticated cacao, and the one that gives the finest chocolate. Microsatellites would be particularly useful to better understand the origin and domestication of Criollo.
To isolate cocoa microsatellites, we screened several different libraries. A partial Pst I genomic library was constructed by cloning total DNA in puc18, and had an insert size ranging between 0.5 and 2 kb (Laurent et al . 1993) . Two hundred and seventy-five unique inserts were screened with (TC) 10 (AC) 10 (GC) 8 (AT) 15 , for detection of simple sequence repeats (SSR). Inserts were amplified from the cloning vector using universal primers (M13 forward and M13 reverse), electrophoresed, transfered onto Hybond N+ membranes and probed with [ γ 32 P]-dATP end-labelled oligonucleotides. Libraries enriched separately for GA and GT were also constructed according to a modified version of Karagyozov et al . (1993) . Five-hundred inserts from each library were probed with [ γ 32 P]-dATP end-labelled (GA) 15 and (GT) 15 .
After hybridization with (TC) 10 and (AC) 10 , 4% and 1.5%, respectively, of the genomic clones from the Pst I library were positive. No positive signals were obtained after hybridization with (GC) 8 or (AT) 15 . Nevertheless, the presence of microsatellites such as (AT) n were revealed after sequencing some clones, demonstrating the difficulties that occur during hybridization with these autocomplementary oligonucleotides.
Approximately 90% of the sequenced positive candidate clones contained GA or GT repeats. Perfect or imperfect SSR were observed, and the number of perfect repeats varied from two to 28. Primers were defined in the flanking regions of the SSR using the software oligo (Rychlik 1992) . Not all of the candidate clones could be used to define primers due to the redundancy of some, or to the extreme position of SSR in the DNA fragment.
Microsatellite polymorphisms were screened on several genotypes of cocoa belonging to the different groups of T. cacao . PCR amplification was performed in a MJ Research PTC 100 thermal cycler, in a 20-µ L reaction containing 1 U of Taq polymerase (Eurobio), 10 ng of cocoa DNA, 0.2 m m dNTP mix, 2 m m MgCl 2 , 50 m m KCl, 10 mM Tris-HCl (pH 8.3) and 2 pmol primer (5 ′ end-labelled with [ γ 33 P]-dATP). These were overlaid with a drop of ultra-pure mineral oil. The samples were denaturated at 94 ° C for 4 min, and subjected to 32 repeats of the following cycle: 30 s at 94 ° C, 1 min at 46 ° C or 51 ° C, and 1 min at 72 ° C. They were then kept at 4 ° C prior to analysis. After adding 20 µ L of loading buffer (98% formamide, 10 m m EDTA, bromophenol blue, xylene cyanol), the mix was denaturated at 92 ° C for 3 min and kept at 70 ° C. Four µ L of each sample was loaded in a 5% polyacrylamide sequencing gel with 7.5 m urea in 0.5% TBE buffer and electrophoresed at 55 W for 1 h 40 min. The gel was dried for 30 min at 80 ° C and exposed overnight to X-ray film (Fuji RX) .
For approximately 45% of candidate clones, primers generating a polymorphic amplified product could be defined, equal to 23 microsatellites as defined in Table 1 . In the analysed samples, the observed mean heterozygosity per locus varies from 0.14 to 0.66 (mean 0.46) and the number of alleles per loci from 2 to 13 (mean 5.6). The results could be compared with previous diversity studies realized with nine isozymes (Lanaud 1987) and 31 RFLP probes (Laurent et al . 1993 ) on larger populations (300 and 180 genotypes, respectively) where a mean number of alleles per locus of 3.3 and 2.4 was observed, with 5 and 4 alleles observed as maximum in each case.
These 23 microsatellites were also tested with the same PCR conditions on one sample of eight other species more or less botanically distant from T. cacao but belonging to the same family ( Sterculiaceae ) ( Table 2 ). In order to confirm the presence of the microsatellite, amplification products were probed with (GA) 15 and (GT) 15 . The membranes were exposed for 2 h to X-ray film. Approximately 50% of the primers defined in T. cacao could amplify a clearly visible DNA fragment that contains a microsatellite in species belonging to the same genus Theobroma or to the closely related genus Herrania . Six primer pairs could also amplify microsatellite-containing fragments of Cola nitida . In some cases, no signal was observed in spite of the presence of an amplified DNA fragment that had the same size as the amplified cocoa fragment. This could reflect the total absence of microsatellite, the presence of very small microsatellites in homologous DNA fragments, or the presence of imperfect microsatellites that prevented the hybridization with (GA) 15 and (GT) 15 .
The large polymorphism revealed by these first microsatellites © 1999 Blackwell Science Ltd, Molecular Ecology , 8, 2141-2152 isolated in cocoa confirm their usefulness for mapping and diversity studies, as well as for identification purposes. This could be applied to confirm the conformity of germplasm or the genetic origin of cocoa beans sent to chocolate manufacturers from various tropical countries. The potential use of some primers defined in T. cacao to reveal polymorphism in species of the same family also represents a major interest to the management of genetic resources of species that have not been well studied because of few available means. (Lattke 1995) . There have been few studies on social structure in this genus (Prat 1994; Gobin et al. 1998) . Colonies of G. striatula are functionally polygynous (several mated queens reproduce simultaneously), which is uncommon in the subfamily Ponerinae. Workers mate under some conditions and give workers (R. Blatrix and P. Jaisson, unpublished). It is necessary to understand the genetic relationships between individuals within a colony to interpret the social structure of G. striatula and its evolution. Variable genetic markers are needed to estimate the genetic diversity, structure of population, reproductive strategy, and relatedness between colony members.
G. striatula DNA was isolated using the QIAamp DNA Mini Kit (Qiagen) and was digested with Sau3A (Eurogentec). A partial genomic library was constructed according to Estoup et al. (1993) . Restriction fragments were ligated into the pUC19 vector, and electrotransformed into Escherichia coli DH5-α strains. Two-thousand clones of the resulting library were screened with the following oligonucleotide probes: (TC) 10 (TG) 10 (CAC) 5 CA, CT(CCT) 5 , CT(ATCT) 6 and (TGTA) 4 TG. A total of 100 colonies were positive. Thirty-one positive colonies were sequenced and all revealed microsatellite loci: 28 dinucleotide repeats, two trinucleotide repeats and one tetranucleotide repeat.
A group of 24 microsatellites was selected to test the variablity of G. striatula populations from Brasil. PCR primers were designed from nucleotide sequences flanking the microsatellites, using the computer program OLIGO™ (Macintosh version 4.0, National Bioscience). Each locus was screened for variation using a panel of 39 ants: 31 individuals were sampled in 1999 from different colonies along a 50-km transect and the eight remaining individuals were collected in the same region in 1997. PCR amplifications were performed using a Biometra thermal cycler, with 35 cycles (except for L8, for which 50 cycles were necessary) of 94 °C for 30 s, 53/55/57/ 60 °C (Table 1) for 30 s, and 72 °C for 30 s. Each reaction (10 µL) contained 1 µL of 10× reaction buffer (50 mm KCl, 
+, corresponds to a microsatellite locus-specific amplification; -, corresponds to a non specific or no amplification; a, corresponds to an amplification, but without detection of microsatellites after hybridization. 0.1% Triton X-100, 10 mm Tris-HCl, pH 9.0), 75 µm of dCTP, dGTP, dTTP, 6 µm of dATP, 0.02 µL of 33 P-dATP, 0.2 µg/µL BSA, 1.25/1.5/2 mm MgCl 2 (Table 1) , 2.5 pmol of each primer, 0.25 U of Taq DNA polymerase (Boehringer Mannheim), and approximately 10 ng of sample DNA. PCR products were analysed in 6% polyacrylamide gels and visualized by autoradiography. Alleles were scored by length in base pairs.
Only 10 of the 24 microsatellite loci tested in G. striatula were polymorphic in the 39 individuals tested (Table 1 ). The number of alleles per locus was rather small (2-5), with a mean of 2.5. The number of alleles seemed to be independent of the length of the repeat array. There seems to be less polymorphism in G. striatula than in other insect species, perhaps due to a recent bottleneck or a small effective population size (N e ). The observed (H O ) and expected heterozygosity (H E ) were calculated taking into account only the 31 individuals sampled in 1999 (Table 1) . H O was lower than H E for almost all loci, which may reflect population subdivision, inbreeding, or the presence of null alleles. The microsatellites identified in this work should permit study of fine-scale genetic variation and relatedness in G. striatula.
We examined the ability of primers to amplify appropriately sized products in several other species of ant (35 cycles of 94 °C for 30 s, 50 °C for 30 s, and 72 °C for 30 s; 2 mm MgCl 2 ). No PCR products were obtained in Anomma nigricans and Eciton burchelli, but amplification was successful in several other species. The loci for which a clear amplification was obtained are indicated in Table 1 . The polymorphism in these species was not tested, but the markers could potentially be useful in several genera of ants. This is especially valuable as all primers that have previously been published for ant species have been cloned only in distant genera.
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Estoup A, Solignac M, Harry M, Cornuet J-M (1993) Characterization of (GT)n and (CT)n microsatellites in two insect species: Apis mellifera and Microsatellites from a teleost, orange roughy (Hoplostethus atlanticus), and their potential for determining population structure (Ruzzante et al. 1996) and Arctic charr (Salvelinus alpinus) (Brunner et al. 1998) ], microsatellites have revealed population structure not apparent from earlier allozyme or mitochondrial DNA (mtDNA) analysis. The 10 microsatellite loci characterized here may help to clarify the currently uncertain situation regarding orange roughy stock composition.
Locus polymorphism was tested using 87-458 fish (Table 1 ) combined from 1 to 9 separate collections from across their global range. Six populations were taken from Australia (1997) (1998) , two from the North Atlantic (1991, 1998) and one from Namibia (1998). All samples were collected for the authors except those from the North Atlantic in 1991, kindly supplied by Elliott et al. (1994) , and stored at either -20 °C (in ethanol) or -70°C.
Genomic DNA was cut with Sau3A and RsaI and sizeselected fragments (500 -800 bp) were cloned into BamHI and Hinc2-digested pUC19 purified with GENECLEAN (BIO101 Inc.). Membrane lifts [Hybond N+(Amersham) ] of the resulting library were prehybridized in 0.5% sodium dodecyl sulphate (SDS), 6× sodium chloride/citrate (SSC), 5× Denhardt's solution and then hybridized with di-(GT) 10 or tetra-(GTGA) 8 nucleotide repeat probes (5′ end-labelled with [γ 33 P]-ATP using T4 polynucleotide kinase) in 0.1% SDS, 6× SSC, 5×
Denhardt's solution. The membranes were washed at room temperature in 400 mL of 6× SSC twice for 6 min, then at 55 °C in 600 mL of 6× SSC for 4 min, then at room temperature in 2× SSC for 4 min, before autoradiography. Twenty-four clones were cycle-sequenced and run on a Perkin-Elmer ABI 377. Ten primer pairs were designed using Oligo 4.0 (National Biosciences Inc.). No clones with the GTGA repeat were found.
For polymerase chain reaction (PCR) amplification, DNA was extracted by two separate methods, cetyltri methylammoniumbromide (CTAB) or a modified Chelex extraction method (Fitzsimmons et al. 1997) . For the latter, 800 µL of 5% Chelex and 5 µL of 14 mg/mL proteinase K were added to 5 mm 3 of crushed muscle tissue and left overnight at 57 °C.
PCR was carried out without oil in a 25-µL reaction made up of 11.3 -15.3 µL of dH 2 O, 2.5 µL Taq 10× buffer without MgCl 2 (500 mm KCI, 100 mm Tris-HCl (pH 9.0 at 25 °C), 1.0% Triton X-100) (Promega), 3 µL of 25 mm MgCl 2 , 1 µL of 10 mm dNTP mix, 1 µL of 5 µm reverse primer, 1 µL of 5 µm fluorescent labelled (Hex, Tet or Fam) forward primer, 0.2 µL of Taq polymerase (5units/mL, Promega) and 1 µL (CTAB DNA) or 5 µL (Chelex) of DNA. PCR was performed in a PerkinElmer 9700 thermocycler with the profile: initial denaturing for 3 min at 94 °C then 10 cycles of 30 s denaturing at 94 °C; 30 s annealing at 45 °C: 30 s extension at 72 °C followed by 35 cycles of 30 s denaturing at 94 °C: 30 s annealing at 50 °C: 30 s extension at 72 °C. The size of amplification products was determined using TAMRA400 internal size standard and the Genescan 2.0.1™ (Perkin-Elmer/ABI) software.
The loci were highly polymorphic with between 14 and 24 alleles (Table 1) . Observed heterozygosities for the pooled populations ranged from 0.721 (Hat3) to 0.978 (Hat45). The populations were analysed separately using genepop (Raymond & Rousset 1995) and the genotypic and genic differentiation tests and F ST values calculated indicated population differentiation. These preliminary results suggest structuring between populations which, if confirmed, will have significance for stock management.
All primers amplified individuals from three other Hoplostethus species (H. lateus, H. intermedius and H. gigas) and two other fish from the Trachichthyidae family, Darwins roughy (Gephyroberyx darwinii) and sandpaper fish (Paratachichthys sp.) (N = 6 per species). There was an indication of variation within and amongst the three genera. Nei (1987) . N is the total number of individuals screened; n is the number of populations combined to screen.
Advancements in evolutionary genetics, as well as the conservation of biodiversity, increasingly require direct analyses of sequence variation in nuclear DNA. Recent studies indicate that nuclear introns have variabilities useful for both phylogenetics and population genetics (reviewed in Friesen  2000) ; however, use of introns is currently limited by a paucity of polymerase chain reaction (PCR) primers that have been demonstrated to have broad taxonomic utility (although several primers with less general or uncertain utilities have been published; reviewed in Friesen 2000) . We have designed 30 general PCR primers for nuclear introns for vertebrates. Genes for which sequences were available for a variety of vertebrates and for which sizes and locations of introns were known for at least one species were extracted from GenBank and aligned by eye. Primers were designed from sequences of avian DNA to anneal to conserved sites within exons and to amplify introns 100 -500 bp in size (the size optimal for analysis of single-stranded conformational polymorphisms [SSCPs]; Hayashi 1991) as well as approximately 50 bp of flanking exon (so that gene homology can be confirmed by sequencing; Palumbi & Baker 1994) . When possible, primers were designed to enable amplification and sequencing at high temperatures if required either to improve specificity or to overcome strong secondary structure. Sequence variation in 121 marbled murrelets (Brachyramphus marmoratus) was analysed, and cross-species reactivity of primers was tested using the protocols for amplification, analysis of SSCPs and sequencing described in Friesen et al. (1997) .
All but 30 of 1200 loci examined were rejected because: (i) they lacked introns; (ii) sizes or locations of introns were not reported for any species; (iii) exon sequences were not available for any birds; (iv) loci occurred in large multigene families; (v) loci had pseudogenes; (vi) sequences could not be aligned unambiguously; and/or (vii) conserved priming sites could not be identified. Primer sequences, PCR protocols and results of test amplifications for four loci are reported in Friesen et al. (1997) ; primers have now been tested for five more loci ( Fig. 1): (1) Lactate dehydrogenase (LDH) catalyses the interconversion of NADH/pyruvate to NAD+/lactate, and serves as a lens protein (ε-crystallin) in the vertebrate eye; it is a member of a small multigene family. Primers were designed from sequences that are conserved across species for LDH-B but that are variable across analogues, so that only one locus should amplify.
(2) Myelin proteolipid protein (MPP) creates a hydrophilic layer on the outside of myelin sheaths, thus enabling close juxtaposition of neighbouring membranes (Schliess & Stoffel 1991) .
(3) Ornithine decarboxylase (OD) catalyses the conversion of ornithine to putrescine, which functions in the control of cell growth, development and division (Yao et al. 1995) .
(4) Ribosomal protein 40 (RP40) functions primarily in ribosome formation and regulation of ribosome activity, but also serves as a precursor for a membrane-associated laminin receptor. The chicken has one gene; mammals have multiple copies, most of which are probably pseudogenes (Clausse et al. 1996) .
Tropomyosin (TROP) is a myofibrillar protein involved in regulating contraction and relaxation of muscle fibres; it is part of a multigene family, and consists of α and β subunits (Cummins & Perry 1973) . Sequence analyses indicated that amplification products for murrelets probably represented the target loci: of 29 nucleotide differences between exon sequences of murrelets and the reference bird, only four involved amino acid differences. Among murrelets, heterozygosities were ~10× higher than in a complementary study of allozymes (mean for 29 presumptive loci = 0.026, SE = 0.011; Friesen et al. 1997 ; Table 1 ). Substitutions did not differ from expectations of the neutral theory: most substitutions within exons were silent; substitutions were distributed randomly within introns; transitions outnumbered transversions; and tests for selection were not significant (V. L. Friesen & B. C. Congdon unpublished). Primers yielded a PCR product in all species of birds and mammals that were tested (Table 1) ; in other vertebrates, primers often yielded either multiple bands or a smear, but should yield a clean band with either refinement of PCR protocols or use of primers with sequences more specific for these taxa (Fig. 1) .
Clausse N, Jackers P, Jares P et al. (1996) Attempts to control freshwater snails should be an integral part of schistosomiasis control programmes but chemical and biological methods tend to be labour intensive and costly and require long-term commitment to be successful. However, susceptibility to the parasite has a strong genetic component, offering the potential for investigation into hostparasite interactions at the molecular level, perhaps leading to novel control approaches. Hence, the identification, mapping and ultimately the molecular characterization of genes which influence parasite compatibility in intermediate hosts is fundamental to the control of parasitic diseases, as well as being of intrinsic interest to evolutionary biologists and epidemiologists studying coevolution and population dynamics of host-parasite systems. Our hunt for resistance genes in Biomphalaria glabrata (Rollinson et al. 1998) , with the aim of advancing current understanding of the evolutionary processes driving parasite resistance and host speciation, has prompted a search for molecular markers to anchor preliminary linkage maps. Microsatellite loci are highly polymorphic, single-locus, and codominant and have been advocated as excellent markers for linkage analysis of quantitative trait loci (Lymbery 1996) . Here, we report the isolation and characterization of the first microsatellite loci from the tropical freshwater snail B. glabrata, which acts as an intermediate host for Schistosoma mansoni in South America and the Caribbean. This species is a facultatively self-fertile hermaphrodite, and therefore a necessary prerequisite of linkage analysis is to confirm that progeny in F 2 mapping populations are the product of outcrossing. Hence there is a need for accurate, unambiguous genetic markers for the assessment of parentage and estimates of map distances. These highly polymorphic loci may also be used to study the population structure and mating system of this hermaphroditic species.
Total genomic DNA was extracted using a modified phenol-chloroform extraction procedure following Vernon et al. (1995) using foot tissue from ethanol-preserved specimens from two snail strains, resistant 1778 (Belo Horizonte, Brazil) and susceptible 1742 (Puerto Rico). Size-selected (Rassmann et al. 1991) partial genomic libraries (300 -800 bp) were constructed by ligating Sau3AI-digested DNA into either λ-Zap phage (Strategene) or dephosphorylated pUC18 vector digested with BamHI (Pharmacia). These libraries were probed with α 32 P-labelled AG, AC (10 000 transformants from the first library gave 15 positives; 3400 recombinant colonies from the second library gave 26 positives), TAA, TAAA, GAAA and CAAA (two positives from the second library only) oligonucleotide repeats at high stringency. All positives were sequenced using an ABI 377 automated sequencer (cycle sequenced using the Big Dye dye-terminator kit according to the manufacturer's protocols) and primers were designed, using the software program OLIGO™ Macintosh version 4.1 (National Biosciences Inc., USA), from the unique sequence flanking the microsatellite repeats found.
Initially, the amplification efficacy of 20 primer pairs from both microsatellite screening methods was tested against individuals which constituted the original clone and a few randomly chosen individuals from the resistant and susceptible strains. Amplified samples were run on 2% 1× TBE agarose gels at 80 V and stained with ethidium bromide. Polymerase chain reactions (PCRs) were performed on a Hybaid PCR Express thermal cycler using the 'touchdown' protocol (Don et al. 1991) . PCR reaction mixes contained 10 ng of template DNA, 1.5 -2.5 mm MgCl 2 , 0.2 mm of each nucleotide, 5 pmoles of each primer, 0.2 units of Taq polymerase (Bioline), and 1× NH 4 buffer (16 mm (NH 4 ) 2 SO 4 , 67 mm pH 8.8, , in a final reaction volume of 10 µL.
Nine primer pairs produced bright resolvable products in all samples and each of these usable primers were then tested on a further 80 snails from the two strains. In addition, we checked a cross between the two strains (both parents, 10 F 1 and 10 F 2 ) to assess inheritance of markers. These amplified products were resolved either on 4% 1× TBE, MetaPhor (FMC) agarose gels, run at 80 V on long gels (20 × 30 cm) for 8 h and ethidium bromide stained or 8% denaturing polyacrylamide gels stained with a Silver Sequence kit (Promega). Product sizes were determined by comparison with an M13mp8 DNA sequence standard produced by cycle sequencing from the Silver Sequence kit on polyacrylamide gels or to a 20-bp ladder (Advanced Biotechnologies) and to known products on agarose gels. Promega's protocol recommends the use of 6% gels as higher polyacrylamide concentrations cause the gel to crack and become unscoreable. However, superior resolution (differences of 2 bp) was obtained with 8% gels in which cracking was circumvented by the addition of a final step of soaking the stained gel in 3% glycerol solution for 1 h prior to air drying.
Three loci were fixed for alternative alleles in the resistant and susceptible strains and are not described further. Results of optimization and screening of six polymorphic loci in the two B. glabrata strains are given in Table 1 . Analysis of the banding patterns within the family crosses indicate that all loci segregate according to Mendelian expectations, with no evidence of null alleles. The number of alleles at each locus ranged from 3 to 6 and observed heterozygosity ranged from 2.5% at locus Bgµ8 to 52% for locus µBg2, with the susceptible strain exhibiting the highest heterozygosities across loci. These primers should prove suitable for linkage analyses utilizing crosses of inbred laboratory strains and in elucidating levels of population structuring in wild-caught samples.
Furthermore, we show that presumably orthologous microsatellite loci can be successfully amplified in related species of Biomphalaria (Table 2) . Although sample sizes for the neotropical species tested were small (n = 3) the African species B. pfeifferi proved more polymorphic than the Neotropical species B. straminea, B. occidentalis and B. tenagophila, with the latter amplifying with the least number of loci. The results ranged from four out of six variable loci amplified from B. pfeifferi to only three yielding scoreable PCR products in B. tenagophila, none of which was polymorphic. The proportion of amplifiable loci in each species is consistent with the phylogeny suggested by Woodruff & Mulvey (1997) . Based on 20 allozyme loci, they deduced that South American B. glabrata had closer affinities to African than to other neotropical species, with B. tenagophila being most distantly related. Further, their work suggests that the African species are younger than their neotropical congeners, with the B. pfeifferi-protoglabrata lineage conservatively estimated to have evolved in Africa from neotropical founders 2.3 -4.5 million years ago as a result of earlier transatlantic dispersal from the Americas. Consequently, the markers described here for B. glabrata may be more useful for examining population structure of other African than neotropical Biomphalaria species. 
*Bgµ, locus nomenclature for pUC18/BamHI vector microsatellite isolation method; µBg, locus nomenclature for λ-Zap phagemid vector microsatellite isolation method. †Cloned insert size in parentheses; GenBank Accession nos are AF157698 -AF157701 and AF157703 -AF157704, respectively, of the sequenced clones from which the primers were designed.
European plaice, Pleuronectes platessa (L.), is a commercially important flatfish that inhabits shelf waters of the Northeastern Atlantic. It is particularly common in European seas, where it is a major constituent of the demersal fisheries. Plaice annually migrate and have specific spawning grounds within regional seas, although the amount of interbreeding among fish from different areas is not known. Morphometric and biological characteristics suggest that this species comprises several stocks. Knowledge of the movements of different stocks and their breeding habits is essential for the management of exploited fish species. Molecular markers offer a method of determining migration and stock structure of marine fish (Carvalho & Pitcher 1995) . Due to their high levels of polymorphism, microsatellites are especially likely to prove useful for stock discrimination, but no microsatellite loci have yet been described for P. platessa. DNA was isolated from the muscle tissue of a single plaice and approximately 10 µg was digested with SauIIIA. The 400-900 bp size fraction was recovered and cloned into dephosphorylated pUC18 (Boehringer Mannheim) digested with BamHI. Ligation products were subsequently transformed into competent cells (Stratagene). Approximately 500 recombinant clones were fixed to Hybond-N membranes (Amersham) and screened for microsatellites using a (CA) 10 probe. Hybridizations were undertaken using a nonradioactive digoxigenin (Boehringer Mannheim) protocol (Estoup & Turgeon 1996) . Nineteen positive clones were isolated, of which 12 were sequenced using an ABI 377 sequencer. Primers were designed on the basis of sequences flanking the repeat regions using a computer programme (S. J. Kemp, unpublished results) for six loci, of which four amplified consistently and showed products within the expected size range (Table 1) .
Several dinucleotide repeat regions are also present in a contiguous sequence of approximately 14 kb, which contains three glutathione S-transferase genes in P. platessa (Leaver et al. 1997 ) (GenBank Accession no. X95199). Primers were designed for five of these microsatellite loci, of which three proved to be polymorphic (Table 1) .
DNA was extracted from the muscle tissue of 14 individuals caught from Port Erin Bay, Isle of Man using conventional methods (Sambrook et al. 1989 ) and resuspended in TE (pH 8.0). Primers were labelled through incubation Microsatellite variability was determined by electrophoresis on a 6% denaturing polyacrylamide gel (Severn Biotech Ltd). Vertical gels were run at 90 W for 3.5 h, fixed, dried for 45 min and then exposed to a phosphor screen (Molecular Dynamics Inc.) overnight; the phosphor screens were scanned using a Storm imaging system (Molecular Dynamics Inc.). All alleles were run alongside an M13 sequencing ladder.
Similar to those of other coldwater marine teleosts, many of the microsatellite arrays identified here comprise imperfect repeats (Table 1) ; the reasons for this phenomenon are still unclear (but see Brooker et al. 1994) . The number of alleles varied between two and eight and the observed heterozygosities ranged between 0.14 and 0.82 ( Table 1 ). Given that the fish used were taken from a relatively limited part of this species' geographical range, these microsatellite loci will probably prove very useful for studying gene flow and stock dynamics. The glutathione S-transferases from which these sequences are derived are thought to be primarily involved in the detoxification of oxidation products of essential polyunsaturated fatty acids (Leaver & George 1998) . However, this superfamily of enzymes also detoxifies drugs, pollutants and pesticides. The microsatellite loci described here may therefore act as valuable genetic markers with which to investigate tolerance to pollution in plaice. It must be remembered that the Pplgst microsatellites described here are linked and thus their independence cannot be assumed when used for population studies.
